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PARAMETRIC ANALYSIS OF MSFN STATION COVERAGE 

FOR VARIOUS ORBITAL INCLINATIONS 

By S. P. Condon 

1 . 0  INTRODUCTION 

The purpose o f  t h i s  r e p o r t  i s  t o  d e s c r i b e  t h e  e f f e c t  t h a t  va r ious  
v e h i c l e  o r b i t a l  i n c l i n a t i o n s  have on Manned Space F l i g h t  Netwcrk (MSFN) 
s t a t i o n  coverage. I n  a d d i t i o n ,  the e f f e c t  of two v e h i c l e  a l t i t u d e s  
(235 n. m i .  and 210 n. m i . )  on MSFN coverage i s  shown. 
n o t e  has been w r i t t e n  i n  response t o  Action I t e m  AAP-99. 

This i n t e r n a l  

2.0 DISCUSSION 

I n  t h i s  s tudy ,  t h e  e x t e n t  o f  MSFN coverage w a s  computed f o r  a 
v e h i c l e  i n  235-n. m i .  and 210-n. m i .  c i r c u l a r  o r b i t s .  The i n c l i n a t i o n s  
s t u d i e d  inc lude  29' and from 30' t o  60" i n  2' increments.  S t a t i o n  r a d a r  
e l e v a t i o n  angles  o f  2' and 5' were used ,  and d a t a  were computed f o r  2 
days f o r  each case.  The MSFN s t a t i o n s  (and San t i ago)  used as an a s s u e d  
AAP network are shown i n  t a b l e  I. 
s t a t i o n  passes  equal  t o  or g r e a t e r  t h a n  6 minutes i n  l e n g t h  w e r e  
' considered as accep tab le .  

I n  t h e  a n a l y s i s  of t h e d a t a ,  o n l y  

The t o t a l  number o f  acceptable  s t a t i o n  passes  f o r  2 days i s  shown 
i n  f i g u r e  1 as a f u n c t i o n  of i n c l i n a t i o n .  No at tempt  has  been made t o  
a d j u s t  t h e  number of pas ses  t o  account f o r  times when more t h a n  one 
s t a t i o n  i s  i n  con tac t  w i th  t h e  veh ic l e .  Note t h a t  t h e  maximum number 
of c o n t a c t s  f o r  a given p e r i o d  of time occurs between i n c l i n a t i o n s  o f  
36' and 39'. 

The number of gaps t h a t  occur when t h e r e  i s  no acceptable  s t a t i o n  
c o n t a c t  for per iods  of more than  90 minutes i s  given i n  t a b l e  I1 for t h e  
235-n. m i .  case .  Because t h e  d a t a  have been computed f o r  only a 2-day 
p e r i o d ,  g e n e r a l  t r e n d s  r a t h e r  t h a n  complete d e t a i l s  are shown. For 
example, t h e  number of gaps i s  shown t o  be zero for t h e  34' i n c l i n a t i o n ,  
5' e l e v a t i o n  a n g l e ,  235-n.mi. case.  However for t h i s  c a s e ,  t h e  
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groundtrack does not r e p e a t  f o r  7 t o  8 days,  and a few gaps could Occur 
a f t e r  t h e  second day. 
gaps may occur f o r  t h i s  t ype  of o r b i t .  

Prel iminary i n d i c a t i o n s  are t h a t  i n  1 0  days t h r e e  

The s t a t i o n  coverage d a t a  f o r  each case a r e  p re sen ted  i n  t a b l e s  TIi 
through XXXVI; t h e s e  t a b l e s  are included t o  show r e p r e s e n t a t i v e  coverage 
f o r  t h e  various i n c l i n a t i o n s ,  a l t i t u d e s ,  and e l e v a t i o n  ang le s .  

3.0 CONCLUSION 

The e f f e c t  of v e h i c l e  o r b i t a l  i n c l i n a t i o n  and a l t i t u d e  on MSFN 
s t a t i o n  coverage has been shown. I n  g e n e r a l ,  t h e  maximum number of 
accep tab le  con tac t s  occur when t h e  i n c l i n a t i o n  i s  approximately 3 7 O  5 2. 
Data have been p resen ted  t o  show r e p r e s e n t a t i v e  MSFN s t a t i o n  coverage 
f o r  s e v e r a l  i n c l i n a t i o n s  and a l t i t u d e s .  
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TABLE I.- NETWORK MEFN STATIONS 

1. Merritt I s l a n d  

2. Grand Bahama 

3. Ascension 

4. Bermuda 

5 .  

6. 

7 .  

8. 

9 .  

10. 

11. 

12. 

13. 

14. 

Grand Canary 

Carnarvon 

Guam 

Hawa i i 

Guaymas 

Texas 

Goldstone 

Madrid 

Honeysuckle Creek 

San t i ago  
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TABLE 11.- MSFN STATION CONTACT G A P S ~  i n  
2 DAYS FOR 235-N. M I .  CIRCULAR ORBIT 

I n c l i n a t i o n ,  deg 

29 

30 

32 

34 

36 

38 

40 

42 

44  
46 
48 

50 

52 

54 
56 
58 
60 

T o t a l  number of gaps i n  2 days 

2' e l e v a t i o n  a n g l e  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 
A gap i s  > 90 min wi th  no c o n t a c t .  

5' e l e v a t i o n  ang le  

0 

0 

0 
0 

0 

0 

0 

3 

3 
2 

2 

2 

2 

2 

3 
4 
4 

a 

a 

a 
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